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(54) yCTPORCTBO An9\ PACUJMPEHMfl 
CKBAXMH 

($7) MaoepereHMe othocmtca k ropHOA npoM- 
TM M crpowre/ibCTBy h m.6. McnonbaoBBHO Ann 
COOpyXBHMfl CKBd^KMH ROA npeniiTCTBiiAMM 
K8K c oAHOBpeMeHHoA npoKfldAKOft Roxyxa 
M/iM TpyeonpoBOAa. tbk m Gea npoiciiaAxw. 



Ueiib - noBfaiui6HMe HdAe^KHOCTH paOoru . Ycr* 
po*teTBOCOAep)icwT Tpy6y-/iMAep(til) 1, KO)icyx 
(K) 9, npiiBOAHoA Ban 2 m pa6oMMA opraH (PO). 
nociieAHMA BunoiiHeH a bmao KOHMMecKoro 
pacKBTUBaioiMero MexaHM3M8. hb lueAicax skc-: 
uemrpMKOBoro Bdiia 3 KOToporo pacnoAoxceHM 

KOHMMCCKMe KBTICM 5. RpOAOnbHIiie OCM KBTKOB 

5 pacno/iO)KeHbi noA yriiOM k ocm PO. Ba/i 2 
CKpeniiBH c PO M pa3Meu4eH c ao3MoxHocTb*io 
BpameHHii b Til 1 MiiM b K9. Oamh kohbIi PO 

COeAMHBH C BOaHO^KHOCTblO BpaiU6HMSI T/1 1 M 

ApyroA - c K 9. Pe6pa 10 pacnonoKeHbi cmm-' 
HerpmHO OTHOCHre/ibHO ocm PO, m mx kohuu 
aaxpeniieHfai Ha HapysKHux noaepxHocTflx T/1 
. 1 M K9. npM BpauieHMM aana 3 apamaercA m PO. 
a aro KaTKM 5 oGieaniiBaiotcii no aaGoio pactuM* 
pABMoA cftBaxMmii, npoiOBOAfl yniioTHeHMe 
rpyHTa b paAHBivbHOM HanpaaneHMii. Ilpfi 
BcrpeHe c BanyiiOM pe6pa 10 BAasnMaaiOT ero 
B rpyttT MAM paapytuaipT. 3 h;i. . 
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liaoSpereKue OTHOtjwrcii k ropnoft npa- 
Mwui/ieHMOcni m CTpowreubCTBy w mokot 6uTb 
Mcno/ii»309dHO An« coopy)iceHMii CKoa^icMH noA 
npcnwTCTBUHMM, KBK c oAHOBpeMCMHoJ^ npo- 
K/iaAKOA Koxyxa m/im Tpy6onpoBOfl8. xaK m 6e3 5 
npoKAaAKH. 

Ueiib ii3o6peT6HH5i - noBbiuieKMe HBAe^k- 
HocTti pa6(rru. 

Ha 4>Mr.l noicaaaHa cxena cTpowreflbCTBa 1 0 

KPMBOAMHeAHOA CltBa^MHW C OAHOBpeMeHMOft 

npoicnaAKOfl Tpy6onpoBOAa: na <>Mr.2 - ycx- 
poAcrao, npQAa^bHU^ paapea; na ♦wr.S - pas- 
pea A-A Ha - 

YCTpoACTBO Wfl paCOJMpCHMJI CKBB)KMM 15 

COABPKMT rpyOy-AMAep 1 • b Koxoport yciaHOB- 
nen m npoMexcyroMHUX onopax (He noxasaHu) 
c B03M03itHOCTbio opameHMsi npMBOAHOd Ban 2. 
Pa6oMMft opran bwro/ihch b bmac pacxaTwaa- 20 
iQiuero MexaHM3Ma c 3kcuchtpmkobwm bb/iom 
3, Ma uieAxax 4 xoToporo pacno/iOixeHbi kohm- 
MecxMe xaTKM 5. nooAonbHue qcw cMMMerpMH 
pacnojiO)KeHU noAVrflOM 1-6 k npoAonbHoA 
ocM pa6<Hero opraHa TdxwM oSpaaoM, HTonpn 25 
BpataeHMM 8d;ia 3 xarxM 5 xaTsiTCii b 3d6oe 
CKBaxMHU no cnMpdAM eoKpyr npoAonbHoft 
OCM. YxaddHHUd yro/i onpeAeiiner uiar xarxa 5 
- noABMy ero aa oahh o6opor aoxpyr npoAOHb- 
HOA OCM pa6osero opraHa. Oahh kohcu saiia 3 30 
RMHeMafmnecicM canaaH c npHBOAHUM eaiiOM 
2, HanpMHep. nocpeAcraoM My<^Tw 6 h ycra- 

HOBIieH C fi03M0)l(M0CTbl0 BpdlAeHMll Hd nOA^ 
tUMnHMKOBOA OnOpe 7 OTHOCHTO/lbHO 

Tpy6fcHiKABpa 1. ApyroA kohou eana 3 ycra* 35 

HOBACH C B03M0XH0CTbK> BpatUCHMfl B OnOpO 

8 Ann paSosero opraHa. xoropasi pacnonoxe- 
Ha BHyrpM npoxAdAUBaeMoro ico;xyxa 9. Tpy- 
Ga-itMAep 1 M KO^xyx 9 coeA^^HOHu mo^kay 
coOoA peSpaMM 10. Koropue pacnoAO)iceHfai 40 

CMMMOTpHMHO OTHOCMTeHbHO HpOAOIIbHOA OCM 

paCoMero oprana m oxBaTueaiOT pd6oMMA op- 
ran. KaxAoe pe6pd 10 OAHMM kohuom aaxpen- 
neno. HanpMMep. c noMotubio caapxH na 
' BHeuiHeA 60KOBOA noBepxHOCTM Tpy6bi*/iMAe- 45 
pa 1. a APyruM kohuom - na BneuiHeA 6okoboA 
noaepxHOcm xoxyxa 9. AMdMerp KOHMMecxMx 
KdTKoa 5 piiacKaTUBaomero MexanuaMa yaeiiM- 
NMBaoTCsi OT Tpyfiu-AMAepB K icoKyxy 9. npM- 

BOAHOA BAil 2 fipMB0AKTC5l BO BpaiUeHHO OT 50 

CypoBoro CTBNica 11, xoropuA ycraHoaneH c 
B03ft«d»iocTi^io nepeMemeHHB no paM0 12, yc- 
TBHOBiieMHOM B pa6oMeM koTDOBaHe 13.Koxyx 

9 M0X8T noAABP^MBBTbcn Hd .Bdcy c no- 
MOiUbX). HanpwMep. TpyOoyioiaAMMKOB (ne no- 55 

• KBSBHU). 

YCTpOACTBO Ann paCUIMpOHMSI CXBaxCHH 
MOXBT MMBTV MHBeHTapHUO CBKUHM \A M 15. 

coeAMHOHHUB cooTBercTBeHHO c TpyOoA-/iM- 
ABPOM 1 H c xoxcyxoM 9. HanpMMep, c ho- 

MOmbO CBapKM. 



YCTpOtfelBO A^fl paCUJHpeHM5l CKBaXCHH 

paGoTBOT CAeAyK>tuHM oOpaaoM. 

Il3 paOOMero KOT/iOBana 13 c noMOiubio ©y- 
pOBOro CTBHKd 1 1 npoOypMBBeTCfl nnoHepHafl 
CKBawMHa AO BMxoAa Tpy6bi-/tMAepa 1 na no- 
BepxHOCTb a npneMHOM Kor/iocaHe (He noKa- 
aaH). KK0HuyTpy6y-/iMAepa 1 BMectoOypoaoA. 
ronoBKM npHCOBAMHiitOT miaeHTapHyto cex- 

UMK) 14, X KOMUy CeXUMM IS.npMCOeAHHfllOT 

Ko>xyx 9. noAAepxnaaeMbiA Tpy6oyK>!aAHMKa- 
MM. 3aTeM BXAK)MaK)T npwBOA BpameHMn 6ypo- 

BOrO CTBHICa 11, KOTOpwft . npMBOAWT BO 

BpameHMe npMBOANoA ea/i 2 m xMHeMaTMMecxM 
coBAMHeHHuA c HMM Bdii 3 paGoMero oprana. 
RpMBpatMeHMM aana 3 kbtkm 5 oSxoTUBaiOTCii 
no aaOoK) pacuivipncMoA cxeaKMHu, npoMaao- 
Afl ynnoTHOHMB rpyHTa b paAHa^bHOM nanpaa- 
AeHMM, ocymecT&niui npoTacKMBaMHeaa co6oA 
Koxcyxa 9, B cnyMae HeoOxoAHMOCTw AononnM- 
TenbHoe ycwnne aha npoTdCKMaaHHii xosxyxa 9 . 
MOXHO C03AaBaTb noABTMMxoM 6ypOBoro 
CTaHKa 11, KOTopuA nepeAaet ycHnne nepea 
TpySy-AMAcp 1 M pe6pa 10 xoyyxy 9. flpw aroM 
pd6oMMA opran paarpysxen or oceaMx ycMiinA 
noAaiMMxa 6ypOBoro cranxa 11. npn bctpcmb 
paGosero oprana. nanpiiMep, c eanynoM Kamcn 
5 BAaBiineaiOT ero b rpynr, earn ho3BOA5iKrr 
pa3Mepu aanyna* Eciin pasMepu aanyna ne 
no3BO/i5iK>r xarxaM 5 BAaBWTb ero b rpynr, to 
BO aaaHMOAeAcTBiie acrynaiOT peOpa 10, koto- 
pbie npeAOxpaHRioT KaTKM 5 m aecb pa6oHMA 
opran ot noiiOMox. dpn btom paccroiiHMe 
Me)KAy coceAHMMM pe6pdMM 10 no nepMMerpy 
p&6oHero oprana onpeAenneTC^i pacMerHfaiM 
nyroM c yMOTOM xapaxTepncfMicM ripynra, ahs- 
Merpa pacuiHpffeMoA cxBa^xMHu, yrna xonyc- 
nocm KBTKOB 5 M MX KO/imecTBa. PeCpa 10 
aocnpMHMMaKiT na ceGsi M3rM6aN)mMA mo- 
Menr, B03HMKaK)tAMA npn anncbiBanMH cmcto- 
Mu TpyGa-iiMAOp l-xoxcyx 9 b aaAannyx) 
KpHBonMneAnyio ipaexTopMio, npoAOxpansiR 
OT yKaaannux narpysox pa6oMMA opran, hto 
AononHMTenbHO noBuuiaoT naAe^HOcrb ero 
pa6oTbi. • ' 

flpM pacuiMpeHHM CKBdxcMHU 6e3 npo- 
KiiaAKM Koxcyxa 9 ycrpoAcTBO paGoraeTanano- 
rMMHO. B aroM cnyMae xoxcyx 9 ne^ 
npMCOeAMHfllOT K MHBeHTdpnoA cexuMM 15 M 
noc/ieAHAA npM nepeHeiaenMM ycrpoACTaa b 
rpynre Buno/inneT poAb craGM/iMaaTopa na- 
npae/ieHMii pactUMpenMA. CTa5MAM3auMM na- 
npaanenMii paciUMpfleMoA cxBaxcMNu 
cnocoOcTByeT Tamce m naAMMne pe6ep 10. B 
AdnnoM cnyMae BxntOHBme npnaoAa noABTMM- 
Kd 6ypoBoro cranxa 1 1 moxcho ne nponSBO: 

AWTb. 

(PopMyAa M3o6peTeHMfl 
YorpoACTBO Ann pactunpenMii cxBaxcMH. 
BRAKHamuiee Tpy6y-/iMAep. xoxcyx. paCoMMA 
^pran. oamh kohbu xoToporo coeAnnen c Tpy- 
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MO)icMOCTi.io BpauieMMH. M npMBOflHoft Ban. 
CKpeniieHHuA c pbCommm opraMOM. o r n « h a- 
» m • a c « TCM. MTO. c ue/ikio noByuieHH- 
MBAeKMOCTM B pa6oTa. pa60MM« opraH Bunon- 
neH e BMAe icOHMMecicoro pacmMBaiomero 

MBXaHMSMa C SKCUeHTPMItOBUH BWIOM M C KO- 
MIWeCICMMM KaTKBMM. yCTaMOBIieHHMMM MB 



aitcueMTpMKOBOM Bany. M npwionwHua ocm mo- 
Topux pBcnono^BMi* noA ymw k "f^f^^J^^ 
ocH paekwero opraMa. np« »«»m yc^oJCTBO 
CH86*eMO peepaMM. chmmbtpmmho pacnono. 
xeHHUMH oTMOcKTenkMO npOAWibMOW OCM p»- 
eosero opraHB. kohuu itOTOpwx B8rpefiii«M« 
HB M«py»MUx noBepxMOCtnK TpyCU-JiMAepa M 

KOKyxB, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under colunms 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simuhaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1^ to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along ft*ame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe I and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that^ with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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